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I unci ion ( ^ » lor lormmg an ucti \ e region ( KM m the iu net ion i 5 l the 1 list electrical contact ( b ) 
defining an outline area i 1 2 i on the semi - e onductor medium ( 2 i lor determining the shape and 
area ot the aeto e region t 1 0 >. and del i nine an aelual ci mi tact area i 1 ^ ) in which the 1 1 iM eleetrieal 
eontaet ( b ) is in aetual eleetrieal eontaet with the semi - eon due tor medium < 2 t. and del mine non 
eontaet areas ( 2 1 ) w ithin the outline area ( 1 2 ) m w hieh no eleetrieal eontaet takes plaee between 
the hist eontaet (b i and the semi -conductor medium < 2 t. tlie ratio ot the area ot the aetual eontaet 
area (Tilt) that of the non-eontaet areas i 2 1 ) \ urung w ithin the outline area (12) lor \ ur\ ing the 
euiTent detisitx spatial 1 \ m the aeti\e region ( 10). wherein the first eleetrieal eontaet (b) 
eomprises: 

a mam elongated eleetrieal eontaet (15) extending substantial I y longitudinal l\ relative to 
the act i \ e region ( 10). anil 

a piurahtx ot' spaced apart elongated secondary eleetrieal contacts (Ho elee trie all \ 
connected to the mam contact ( 1 5 t. and extending tVom the mam contact ( 1 ) m a direction 
eeneralK trans\ersel\ ok the active region, the secondary contacts ( 16) anil the main contact ( 15) 
together form me the actual contact areas i 1 " i and co-operating lor defining the non -con tact areas 
(21). 

b2. A semi -conductor de\ ice as claimed m Claim o 1 m which the second ar\ contacts 
Mb) arc pro\ ided b\ respect i\ e elongated spaced apart substantial 1\ para I lei t mger a Mil acts 
tupcrine from their respective proximal ends i p) ) to their distal ends (IS). 

OA A sen n conductor de\ ice as claimed m Claim 0 1 m which the ratio ot the area ot 
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contact (0) is varied in proportion to the desired \ai"iation m current densitv in the active region 
< 10). and is \aned in a direction m which the current densitv is to he \aned in the acti\e region 
( 10 i. 

64. A semi-conductor de\ ice ;h claimed m ( 'laim 61 m w Inch the ratio of the area ot 
the actual contact area ( I "M to that ot' the non-contact areas (21) defined In the tirst electrical 
contact < 0 i is progress! \ cK reduced m a transverse direction across the active region i 10) relative 
to the longitudinal direction (11) of the active region (10) tow ards respective opposite side edges 
( 134 4) of the act i v e region ( 10) which extend m a general 1\ longitudinal direction relativ e to the 
active region t 10) tor progress! \ el \ reducing the current densitv m the active region ( 10) towards 
the respective side edges ( 13.14). 

63. A semi-conductor dev ice as claimed in ( daim 6 1 in w hich the ratio of the area ot 
the actual contact area ( 1 ^ > to that ot the n on -coin act areas < 3 1 ) defined l\v the first electrical 
contact ((V) is varied m a direction longitudinal I v relative to the longitudinal direction i 1 h ot the 
active region < 10). 

66. A semi-conductor dev ice as claimed in C Maim 6 1 m w hich the ratio ot the area ot 
the actual contact area ( I "M to that ot' the non-contact areas (21) defined t\\ the Iirst electrical 
contact (6) is arranged m a direction generallv trans\ erse! \ ot the direction m w Inch the ratio ot 
the respective areas is vai vmg tor maintaining the current densn\ m the active region i ldi 
substantial constant along lines of constant current density w Inch extend m a direction 
general I \ transv eiscA of the direct u mi in w Inch the ratio ot' the re spec ti v e areas is being v arieil. 
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(C. \ semi-conductor dev ice as claimed in ( 'laim 0 1 in w Inch the shape and area ol 
the non -contact areas (21 ) is Mich thai the current densuv m areas of the active region ( 10) which 
correspond to the non-contact areas i 2 1 i is greater than /cro. 

ON. A semi-conductor de\ ice as claimed in Claim 61 in w hieh the shape and area ol 
the non -contact areas ( 2 1 Ns such as to a \ old induced grating cttccts m the prohle ol the current 
densiu in the acti\ e region ( 10). 

6 C ). A semi-conductor dev ice as claimed in Claim 01 in which the shape and the area 
of the non-contact areas (21 ) is such as to induce predetermined grating effects in the active 
region ( 10). 

"0. A semi -conduct or de\ ice as el aimed in Claim 01 m w hi eh the junction ( 5 ) defined 
h\ the semi-conductor medium is a p-n junction < 5 ). 

^ 1 . A >emi conductor dc\ ice as claimed m (. 'laim 0 1 m w Inch the lirsl and second 
electrical contacts (0C) are located on respective opposite siirtace.s (N/)) ol the semi-conductor 
de\ ice (2) for pumping the current through the active region t 10) of the junction o ). 

"2. A semi-eondtietor dev ice as claimed m Claim 61 in vv hieh the semi-conductor 
dev ice (2 ) is an optical semi-conductor dev ice. the longitudinal direction ( 1 1 ) ol the active region 
i 10) bennc defined h\ the direction ol' light propagation in the active region (10) 

A senile onduclor dev ice as J aimed m Claim "^2 m vv Inch the ratio o! the area ol 
the actual contact area (Pi to that of the non contact areas i 2 1 ) dctmcd h\ the t irM electrical 
contact i 6 i is v aried lor i ndtic ing a ctirrent den sit v prot i Ic < 2h i in ihe acti v e region i 10) which 
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^4. A semi-conductor de\ lee ;h claimed m Claim 0 1 m w hieh the ratio of the area ot 
I he- aeuial eon tact area < P ) to that of the non -con tact areas i 2 1 i defined h\ the t iim electrical 
contact (0) is varied traiis\ersel\ across the direction ill) of light propagation in the active 
reel on ( 1 0 M or i nducing a current densil\ in the acti \ e region ( 10) the trans\ erse prol lie i 20 ) ot 
\\ hich suhMantialK coincides w ith the desired trans\ erse profile ot light mtensit\ < 25 ) at the 
corresponding location ot the active region i 10 i. 

75. A method for spatialK \ar\mg the eurrenl densit\ in an aeti\e region ( 10) ol a 
timet ion ( 5 ) defined In a semi -eondue tor medium t 2 ) of a semi-eonduelor de\ ice ( h. the method 
comprising the steps of; 

placing a first electrical contact (0) and a second electrical contact ( 7 ) at spaced apart 
locations from each other on the semi-conductor medium (2). and in electrical contact with the 
semi-conductor medium i 2 ) for pumping current through the junction i ^ ) tor lormmg the act i \ e 
reel on t 10). the first electrical contact ( 6 ) defining an outline area ( 12) on the semt -conductor 
medium i 2 ) for determining the shape and area of the acti\ e region ( 10). and the first elect rical 
contact (0) defining an actual contact area ( P ) in w hich the first electrical contact (o> is m actual 
electrical contact w ith the semi -conductor medium ( 2 ). and defining non-contact areas i 2 h 
w ithm the outline area < 1 2 > in w hich no electrical contact takes place betw ecu the tirsl contact 
(0i and the semi - conductor medium t 2 e the ratio of the area ot the actual contact area i P Mo that 
of the non -contact areas i 2 1 ) \ ar\ ing within the outline area i 1 2 i tor \ ar\ mg the current densitx 
spatialK m the active region < 10), wherein the first electrical contact (0) comprises: 
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a mam elongated electrical contact i I s ) extending siihstant i a 1 1 \ longitudinal 1\ relative to 
the active region ( 10). and 

a pluraht\ of spaced apart elongated secondary eleetneal contacts ( 16) eleetneal I \ 
eon nee ted to the mam eontaet ( I s ). and extend my from the mam eon tact ( I 5 ) in a duvet ion 
general I \ transv er>el \ ot' the aeti \ e ivy ion. the secondary eontaet s ( 1 6 > and the main eontaet I 1 > > 
together forming the actual contact areas I 1 7 > and co-operating tor del ming the n on -contact areas 
(21). 

76. A method as claimed m Claim "\s in which the secondarx contacts ( 16) are 
pro\ ided In ivspecme elongated spaced apart substantial I \ parallel finger contacts tapering trom 
then' rcspecm e proximal ends ( 1 0 ) to then' distal ends (IS). 

A method as claimed m Claim ~5 m w Inch the ratio of the area of the actual 
contact area i 1 " ) to thai of the non contact areas (21) defined l\\ the first electrical contact (6 ) is 
\ ancd as a ftinction of the desired \ anation in the current densitv in the active region I 10). 

7S. A method as claimed in Claim 75 in w hich the ratio of the area of the actual 
contact area i P t to that of the non -contact areas (21) defined h\ the first electrical contact (6 ) is 
varied in proportion to the desired variation m current denMt\ in the active region ( 10). 

"^). A method as claimed m Claim ' s in vv hi eh the ratio ot the area ot the actual 
cvMitact area i Tua that ot' the non contact areas i 2 1 ) defined l\v the t irsi electric al contact < 6 i is 
v aned in a direction m vv hi eh the current densiu is to he v aried in the aeti v c region t 10). 
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SO. A method a> claimed in Claim O in which the ratio of the area of the actual 
contact area i 1 " ) to that ot" the non-contact arca^ (21) defined h\ the first electrical contact (6 \ is 
progress! v el \ \ aned for pro^roM \ el\ \ ar\ me the cunvnt den^t \ m the act i \ e region ( 1 ( ) ).— 



